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WHAT IS CLAIMED IS; 



1. A chemical vapor depc 
lepositing a tin oxide or a titanium oxide coating on a hot 



g^as^s substrate comprising: 

(a) pre-mixing a una 
insisting essentially of 
organic oxygen-containing 
source of oxygen for forma 
Osj) delivering said 



sition process for 



form precursor gas mixture 
a metal tetrachloride and an 
compound as the primary 
:ion of a metal oxide, 
precursor gas mixture at a 



temperature below the temperature at which the metal 



tetrachloride reacts with <: 



organic oxygen-containing 
(c) introducir^g the 
vapor space opening onYto 



oxide, incorporating oxyge 
containing compound on the 



he organic oxygen- 



containing Compound to forn the metal oxide while 
delivering thV mixture to u coater located adjacent a 
glass substrateV said glass substrate at a temperature 
above the thermal decompos Ltion temperature of said 



ompound, 

precursor gas mixture into a 
:he glass substrate whereby 



the mixture is heated to\cause deposition of the metal 



from the organic oxygen- 
h\t glass substrate, 



(d) reacting the metlal tetrachloride with the 
organic oxygen-containing compouhel to form the 
corresponding metal oxide c; 



n the h\t glass substrate, 



2 . A proce 
titanium oxide coa 
claim 1, wherein s 
an ester. 




Lng a tin oxide or a 
s substrate as recited in 

containing compound is 



a;> 



o:cygen 
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3. A process for deposi 
titanium oxide coating on a glas 
:laim 2, wherein said ester is 
roup with a 6 hydrogen* 



ti ng 



c n 



A process for depositi 
titaniiiaji oxide coating on a gla 
claim 3, N^herein said ester is 
consisting ^f ethyl formate, ejtt 
propionate, i^ppropyl formate 
acetate, and t -butyl acetate 
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a tin oxide or a 
s substrate as recited in 
ester having an alkyl 



ng a tin oxide or a 
s substrate as recited in 
elected from the group 
yl acetate, ethyl 
sopropyl acetate, n-butyl 



5. A process! for depositing a tin oxide or a 
titanium oxide coatiW on a glas s substrate as recited in 
claim 1, wherein the io^tal tetre 
the group consisting of \itaniun. 
tetrachloride and said re&ultinc 
or titanium oxide. 



6. A process for deposit^ 
oxide coating on a glass substra 
wherein the glass substrate is a 
a temperature in the range of abjout 
*715°C. 



chloride is selected from 
tetrachloride and tin 
metal oxide is tin oxide 



g a tin oxide or titanium 



te as recited in claim 1, 
fJ>9at glass ribbon having 
00°-1320°F/590°C- 



7. A process for deposi 
titanium oxide coating on a glas 
claim 1, wherein the metal 
gas mixture is at a concentrat 
volume . 



tetrachlo 



ion 



tipg a tin oxide or a 

s substrate as recited in 
ride in thV precursor 
of about 0.1-5\o% by 
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A process for depositing a tin oxide or a 
tJ^tanium oxide coating on a glass substrate as recited in 
claim I, wherein the organic oxycen containing compound in 



the Precursor gas mixture is at 
to 5 t^mes the concentration of 

9. W process for depositi 
titanium oxide coating on a glas 
claim 3, wherein said ester is e 
substrate is a B^loat glas^ ribboji 

10. A processNJfor deposi 
titanium oxide coauing on a glas 
claim 5, wherein the g\ass subs 
thereon, and said tin oxide or t 
deposited over the silica \oatinb 



concentration of about 1 
he metal tetrachloride, 

a tin oxide or a 
substrate as recited in 
hyl acetate and said glass 



a tin oxide or a 
substrate as recited in 
ttate has a silica coating 
tanium oxide coating is 



i:ig 



coa 



11. A process for deposixti 
titanium oxide coating on a gla 
claim 5, wherein a silicon coatiji 
said glass substrate, a silica 
silicon coating, and said tin or 
deposited over the silica coating 

12. A process for depositir 
titanium oxide coating on a glas 
claim 5, wherein said metal oxide 
index greater than 2.4. 



a tin oxide or a 
substrate as recited in 

is first deposited on 
t\ng is deposited on said 
titanium oxide coating is 



g a tin oxide or a 
substrate a^ recited in 
coating has aVrefractive 
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a tin oxide or a 
oxide coating on a glass) substrate as recited in 

/coating has a residual 
content less than 4 atomic percent, 



13. A process for depoi 
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14. \ A process for depositing a tin oxide or a 
titanium \xide coating on a glask substrate as recited in 
claim 1, wherein said precursor has mixture includes helium 
as a carrier g^s. 

15. A probers for depositing a tin oxide or a 
titanium oxide coatsing a glass substrate as recited in 
claim 2, wherein the\ester has dn alkyl group having 2-10 
carbon atoms 

16. A process for d^positijng a tin oxide or a 
titanium oxide coating on hbt fljat glass as recited in 
claim 1, wherein the precursor das mixture is caused to 
flow over the glass surface to\Je coated under laminar flow 
conditions . 
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17. A chemical vapor depos 
depositing a titanium oxide coat 
deposition rates of at least 130 
(a) pre-mixing a uni 
containing titanium tetrachljo 
ester having an alkyl group 



form 



Ltior\process for 
Lng on ^a substrate at high 
^/sec, comprising: 

precursor gas mixture 
ride and an\ester, said 
with a fi hydrogen; 
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(b) delivering said precursor gas mixture at a 
temperature below the thermal (decomposition 
:emperature of said ester to aS location near a 
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supstrate to be coated, said 
temperature above the thermal 
temperature of said ester; and 

(d^ introducing said p 
a vapor sp^ce above said subs 



^ubstrate being at a 
decomposition 



ecursor gas mixture into 
trat'e wherein said ester 



thermally decomposes and thereby initiates a reaction 



with said titaiiium tetrachlor 



oxide coating orr 



18 




A process for depositing 



a substrate at high cflepo; 
17, wherein said este 



\ 



X& selected 
consisting of ethyl formate, ^thy 
propionate, isopropyl formate, ^s 



ide/xo produce a titanium 
e 



a metal oxide coating on 



ifc^ion rates as recited in claim 
from the group 



acetate, and t-butyl acetate, 



\ 



acetate, ethyl 
propyl acetate, n-butyl 



19* A process for depositing 
a substrate as recited in claim 17, 
tetrachloride has a concentration 
0.1-5.0 percent by volume of the plrecursor gas mixture. 



a metal oxide coating on 



wherein the metal 
in the cange of about 



20. A process for depositing 
a substrate as recited in claim 17 
ethyl acetate and said substrate i|s 
about 1100°-1250°F. 



a metal oxide^ coating on 
wherein said ^ster is 
at temperature i^ange of 
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21. A process for depositing 
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substrate as recited in claim 17 
strachloride has a concentration 
O.lS^S.O percent by volume of the p 



a metal oxide coating on 
wherein the metal 
in the range of about 
recursor gas mixture and 



said\ethyl acetate has a concentre tion of about 1 to 5 



times \he concentration of said t:. 



22. ^ process for depositing 
a substrate \s recited in claim V 
acetate is at a concentration of 
concentration or 



23. A process 
a substrate as reci 
coating is deposite 




tanium tetrachloride, 



a metal oxide coating on 
, wherein said ethyl 
about 1 to 3 times the 
ide . 

a metal oxide coating on 
wherein a silica 



to said substrate prior to 



depositing the metaiokide coatinc . 
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A process for depositing a metal oxide coating on 



25. A process for depositing 
a substrate as recited in claim 1 
oxide coating has a refractive index 



26. A process for depositing 
a substrate as recited in claim 1"' 
coating has a residual carbon 
percent . 



/ wherein a silicon 



a substrate as recited in claim 23, 
coating is deposited onto said float glass ribbon prior to 
depositing the silica coating. \ 



a metal oxide coating on 
wherein said metal 
grater than 2.4. 



a metal oxide coating on 
, wherein the metal oxide 
content less than\ atomic 
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27. A process for depositing a metal oxide coating on 
substrate as recited in claim 17, wherein said precursor 
is mixture includes helium as a Carrier gas. 

s28. A process for depositing a metal oxide coating on 
a substrate as recited in claim lp, wherein the alkyl group 
of said\ester is a carbon compound having 2-10 carbon 
atoms . 
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15 



29. A| 
a substrate 



for depositing a metal oxide coating on 
recited in claim 17, wherein the metal 



tetrachloride is selected from the group consisting of 
titanium tetrachloride and tin tetrachloride and said 
resulting metal oxidev is tin oxiiie or titanium oxide. 



.aim |17, wherein said substrate 




30. A process for "depositing a metal oxide coating on 
a substrate as recited in\:l; 
is a float glass ribbon. 
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31. A process for depositing a metal oxide coating on 
a substrate as recited in claim 1 1%. wherein a dopant is 
included in said precursor gas mixture to form a doped tin 
oxide coating. 
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32. A chemical vapor deposition process for 
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g on a float glass ribbon 



Sdepositing a titanium oxide coati 

high deposition rates of at leJst 130A/sec comprising 

(a) pre-mixing a uniform precursor gas mixture 
:aining titanium tetrachloride and an ester, said 

esjier having an alkyl group Jith a A hydrogen; 

(b) delivering said precursor gas mixture at a 
temperature below the thermal decomposition 
temperatVe of said ester tol avocation near a float 
glass ribb&i to be coated, ^fid substrate being at a 
temperatune 

temperature rahg^being^ abo-< 
ion temperature o 
UntrqfciucMng said 



decomposit 
(c) 



a vapor spabe^&bove s^aid float glass ribbon wherein 
said ester thermally decomposes and thereby initiates 
a reaction with said titanixua tetrachloride to produce 



a titanium oxide coating 6^ 



00-1320°F, said 

the thermal 
said ester; and 
recursor gas mixture into 



said float glass ribbon. 






